Mechanics of contraction and relaxation of the ventricle in experimental heart failure produced by rapid ventricular pacing in the conscious dog.
A model of heart failure produced by rapid ventricular pacing in the conscious dog instrumented with a conductance catheter to monitor instantaneous left ventricular volume has been developed. This experimental model is capable of analysis of the left ventricular pressure-volume relationship on a beat-to-beat basis, and has been used to assess ventricular function serially in the progress of heart failure and effects of pharmacological intervention. In seven dogs the magnitude of cardiotonic effects were significantly attenuated after development of heart failure. These findings support the concept that in the failing heart there is subsensitivity to beta-adrenergic stimulation in proportion to the severity. The failing heart was characterized by incomplete left ventricular relaxation. Dobutamine improved left ventricular early relaxation but did not affect chamber distensibility. In contrast new phosphodiesterase inhibitor, E-1020, improved ventricular distensibility with less marked changes in active relaxation; improved left ventricular relaxation appeared to be mediated by increased systolic shortening with enhancement of internal restoring forces, and improved distensibility by accelerated function of sarcoplasmic reticulum through increased intracellular cyclic AMP.